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bOral Medicine & Periodontology Dept., Faculty of Dentistry, Minia University, EgyptAbstractThe esthetic outcome of single-tooth implants in the esthetic zone has become increasingly important concern in the current
literature. Deficient or thin per-implant labial soft tissue thickness seriously and adversely affects the esthetic outcome of such situ-
ations. Themodified roll flap (MRF) is a pedicle flap designed tomake use of thegingival tissue overlying the covering screw to expand
the thickness of the labial soft tissue instead of discarding it as in flapless technique. The current randomized control trial assesses the
efficiency of the MRF technique for augmenting the labial peri-implant soft tissue during stage-two implant surgery. The outcome
measures include the measurement of the labial soft tissue thickness and the implant esthetic score system (IES).
Methods: 12 out of 14 patients (8 males and 4 females) aged from 20 to 50 years old were included. All patients were suffering a
missing tooth in the esthetic zone and surrounded by a thin gingival biotype classified according to TRAN technique and direct
method. At stage II surgery, patients were randomly split to: Control group using a standard crestal incision and MRF study group.
All surgical procedures were performed by a single operator the principal author*. Thickness was measured by the direct method
using periodontal probe with endodontic stopper via a special stent with a fixed hole to ensure reproducible measurements. A
modified form of the IES system composed of the summation of four parameters individually measured was used to assess esthetics.
All assessments were performed by a single Co-author who was blinded to the group under evaluation.
Results: The MRF group showed a statistically significant difference over the control group regarding thickness at baseline, 3
month (P ¼ 0.01) and 6 month postoperatively (P ¼ 0.03). The IES score showed a statistically significant difference in favor of
MRF at 3 and 6 month (P < 0.05), while, the baseline measurement was not significant (P > 0.05).
Conclusion: MRF is a cost effective convenient technique that can effectively augment the thickness of the labial peri-implant soft
tissue and help to achieve better appearance in the esthetic zone.
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Implant placement in the esthetic zone is a tech-
nique sensitive procedure with a little room for error.
Achieving a successful dental implant in this zone is a
multifactorial procedure that cannot be judged by thethe Faculty of Dentistry, Tanta University.
04
Table 1
Patient data, implant site and soft tissue thickness in both groups, prior
to stage II.
Case no Age Gender Implant site Pre-op
thickness
1 27 F Right canine 1.3
2 28 F left canine 1.3
3 27 F Right lateral incisor 1
4 25 M Right central incisor 1.3
5 25 M left central incisor 1.5
6 27 M left central incisor 1
7 38 F Right lateral incisor 1.5
8 20 F left central incisor 1.5
9 29 M Left canine 1.3
10 29 F Left lateral incisor 1
11 40 M Left central incisor 1.3
12 40 M Left first premolar 1
13 45 M Left lateral incisor 1.5
14 45 M Left first premolar 1
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key determinant for obtaining a successful dental
implant in the esthetic zone is the ability to create a
stable gingival architecture at gingival margin and
interproximal papilla. However, achieving such
required stable gingival margins is adversely affected
by the presence of thin peri-implant tissues. The thin
peri-implant tissues represent a high risk factor that
threatens the long term stability of the peri-implant
gingival margins and hence the long term esthetic
outcome [2].
The term gingival biotype has been used to describe
the thickness of the gingiva in the faciopalatal
dimension. It has been suggested that a direct corre-
lation exists between thin gingival biotype and the
susceptibility of gingival tissues to recession. An
average facial gingival recession of 1 mm had been
reported as a common complication after one year of
implant function in thin biotype cases [3]. Moreover,
bone-sounding measurements around two-stage im-
plants revealed that thin gingival biotype is associated
with significantly reduced peri-implant mucosal
dimension indicating a higher tendency to tissue
recession [3]. It was also shown that a thin biotype
peri-implant gingiva inevitably retracts six months
after restoration, owing to the reformation of the bio-
logic space. On the other hand, the ability of the peri-
implant tissues to hide the underlying titanium is
considered another crucial factor in achieving esthetic
results because a thin gingival biotype is unable to
mask the color of the metal abutment [4]. Furthermore,
Jung etal, reported that titanium induce the most
prominent color changes in the peri-implant mucosa
and these changes become more prominent in thin
gingival tissues [5]. They concluded that a mucosal
thickness of 3 mm is an important factor in preventing
discoloration caused by titanium restoration. Thus,
increasing the soft tissue volume of the thin gingival
biotype at the time of implant placement would be
considered to decrease the risk of expected soft tissue
recession [1].
The Modified Roll Flap (MRF) is a new technique
that depends on utilizing the gingival tissues over the
implant cover screw and rolling it under the buccal
mucosa in order to augment the soft tissue labial to the
implant. MRF was first described by Abrams in 1980
[6] for correction of mild to moderate soft tissue hor-
izontal defects. Hu¨zeler et al., 2010 [7], translated this
technique to the peri-implant tissues for the purpose of
management of mild soft tissue defects around im-
plants in the esthetic zone. He made use of the usually
discarded gingival tissues over the covering screw toaugment the thin buccal gingival tissues. In the current
study we aimed to evaluate the efficacy of the MRF
technique in increasing the gingival thickness around
the implants in the esthetic zone.
2. Methods
The study population consisted of 14 patients (8
males and 6 females) aged from 20 to 50 years old,
each suffering a missing tooth in the esthetic zone and
surrounded by a thin gingival biotype. The thin
gingival biotype was classified according to both; the
TRAN technique [8] and direct method [9]. Exclusion
criteria included: severe bone loss, systemic disease,
pregnancy and smoking. All patients then received a
thorough explanation of the procedure and they signed
a written informed consent prior to enrollment.
A standard implant (diameter 3.5 mm and length
10.5 mm) was inserted according to the manufacturer
instructions in all patients. After a healing period of
four month, stage II was performed. Patients were then
randomly classified according to implant exposure
technique into two groups; Control group (I): exposure
was performed using the standardized crestal incision
technique. MRF group (II): exposure was performed
using the MRF flap technique. Randomization was
performed using sealed envelopes that were picked up
by patients under the supervision of the third and
fourth co-authors. Patients were recruited and surgi-
cally treated in the same clinic by the principal author
using a standard protocol. The principles involved in
the declaration of Helsinki on clinical research
involving human subjects were adhered to. Both
Fig. 2. Freed flap, arrow demarcating epithelialized from de-
epithelialized zones prior to rolling.
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thickness measurements were equal in both groups
(1.2  0.2) prior to stage II surgery Table 1.
2.1. MRF technique
Under 4 loupe magnification a trapezoidal shaped
full thickness flap was marked and incised over the
covering screw using a microsurgical blade. The hor-
izontal arm was placed 2e3 mm palatal to end of the
cover screw and carried sharply down to bone. Then
two small vertical incisions were performed similarly
mesial and distal to the screw border as wide as
possible preserving the papilla and extending labially
to include all the keratinized mucosa. The flap was
then carefully freed all around from the underlying
bone and screw. The two same vertical incisions were
then re extended labially again to approximately equal
its length but deepened to include only a partial
thickness flap leaving the deep layer in place. A tunnel
is then performed to connect the two vertical arms
tediously alternating between sharp and blunt dissec-
tion (Fig. 1). The transition between the partial and full
thickness areas was cautiously reached and elevated to
completely raise the flap. The gingiva that was situated
over the screw including the palatal extension was
precisely de-epithelialized using a double sided
microsurgical blade to allow its rolling underneath the
flap enlarging the thickness of the thin labial mucosa
(Fig. 2). The rolled part was sutured to its overlying
counterpart leaving a long thread arm for further su-
turing with the neighboring keratinized mucosa
(Fig. 3). The flap was then sutured all around in placeFig. 1. Incised flap showing transition between full and partial
thickness areas prior to complete release.using a 5/0 vicryl suture leaving a bare bone for sec-
ondary healing palatal to the cover screw (Fig. 4).
Healing abutmentwas immediately connected in both
groups and patients were instructed to use chlorhexidine
mouthwash twice a day for 1 min for twoweeks. Sutures
were removed 7e10 days post-operatively and the
healing abutmentswere left for additionalweek to ensure
optimum healing of the gingival tissues. All patients
underwent routine prosthetic procedure and all of them
had a final porcelain cemented crown 15e20 days post-
surgery.
2.2. Outcome measures and assessment
The present study tested the null hypothesis that
there was no difference between both groups against
the alternative hypothesis of a difference between bothFig. 3. De-epithelialized part was rolled underneath and sutured
together (arrow).
Fig. 4. MRF sutured in place, note the immediate increase in labial
thickness.
Table 2
Change in peri-implant tissues thicknesses by time control versus
MRF group.
Thick-ness Group N Mean  SD t P-value Sig.
pre control 6 1.2  0.2 0.0 1.0 NS
MRF 6 1.2  0.2 0.0
15 days control 6 1.2  0.1 10.1 0.01 HS
MRF 6 4.1  0.6 10.1
3 month control 6 1.2  0.1 6.6 0.01 HS
MRF 6 3.1  0.6 6.6
6 month control 6 0.9  0.1 8.5 0.03 S
MRF 6 3.0  0.5 8.5
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ness and designated esthetic system. All recordings
were evaluated after the second stage surgery at 15
days, 3 and 6 months intervals by a single Co-author
who was blinded to the group under evaluation.
2.3. Thickness of the peri-implant tissues
It was measured using direct method described by
wiesner et al., 2010 [10]. A special stent precisely
adapted to the teeth and extended to involve the labial
gingival tissues was individually performed for each
patient containing a fixed pinpoint hole to ensure
reproducible measurements all over the study.
2.4. Aesthetics
A modified form of the implant esthetic score sys-
tem IES designed by Testori et al.(2005) was used
[11]. The original scoring system composed of five
parameters; papilla, color, contour, surface texture and
the ridge stability in labiopalatal direction. Each of
those parameters was measured individually and then
the summation of the five parameters together was
calculated to attain the total IES. We omitted the ridge
stability parameter because it is affected by bone
measurements that were not included in the current
study. The remaining four parameters of the IES were
set on a scale from 0 to 2 where 2 represent excellent
outcomes, 1 acceptable and 0 refer to poor outcome.
Accordingly, the total score was calculated from 8
which referred to perfect outcome, 4e7 acceptable
outcome and 0e3 compromised outcome.2.5. Data management and analysis
The collected data was revised, coded, tabulated and
introduced to a PC using Statistical package for Social
Science (SPSS 10.0 for windows; SPSS Inc, Chicago,
IL, 2001). Data was presented and analysis was done
as follows:
Descriptive statistics: expressed as mean and stan-
dard deviation (SD).
Analytical statistics: The paired t-test was used to
compare both the thickness measurements and the total
IES score within the same group, while the unpaired t-
test was used for comparison of thickness and IES score
between both groups (Tables 2 and 3). P-value: level of
significance, P > 0.05: Non significant (NS), P  0.05:
Significant (S), P  0.01: Highly significant (HS).
3. Results
Twelve patients out of fourteen were considered
eligible and were randomly enrolled into the study.
One subject from control group had infection around
the implant 3 weeks after implant placement and was
excluded from the study case no (10). During the
observation period another subject from MRF group
had dropped out and couldn’t be recalled after the
baseline reading case (9). Case no. (6) suffered a
minute perforation of the split thickness flap portion
during the flap dissection but it didn’t affect the sur-
gical technique or the final outcome. Data from case
(6) and the remainder subjects were included in the
statistical analysis and no deviation from the study
protocol occurred. All patients tolerated the two stages
successfully without further complications. Minor
post-operative pain and edema were reported in the
first few days especially from the MRF group but
resolved spontaneously by the time of suture removal.
Control group (I): The mean pre-operative thickness
measurement was (1.2  0.2) and remained constant at
the baseline (15 days) and at 3 months as well.
Table 3
Change in total IES score by time control VS MRF.
Total IES score Control N ¼ 6 MRF N ¼ 6 P-value
Baseline (15 days) 7.8  0.4 7.3  0.5 >0.05
3 months 6.7  1.3 8  0 <0.05
6 months 6.3  1.3 7.7  0.5 <0.05
Fig. 6. Post-operative view showing excellent increase in both
thickness and esthetics.
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(0.9  0.1). Table 2.
MRF group (II): The mean pre-operative thickness
measurement was (1.2  0.2) which significantly
increased to (4.1  0.6) at the baseline (15 days)
postoperative. Conversely it decreased to (3.1  0.6)
and (3.0  0.5) at 3 and 6 month respectively. While
the measurement at 3 and 6 month is a statistically
significant decrease when compared to the baseline
(P < 0.05), this same measurement when compared to
the preoperative measurement is a statistically signifi-
cant increase (P < 0.01) Figs. 5 and 6, Table 2. On the
other hand, comparing both groups together revealed a
statistically significant difference in favor of the MRF
group at baseline and 3 month (P ¼ 0.01) and also at 6
month (P ¼ 0.03). Table 2 and Fig. 7.
Regarding to the implant esthetic score (IES), at the
baseline the implant esthetic score was comparable in
both groups (P> 0.05) ranging from 7.8 in the control to
7.3 in MRF group. The IES score of the control group
gradually and significantly decreased from 7.8 at base-
line to 6.8 and 6.3 at 3 and 6 months respectively
(P< 0.05). In theMRF group the IES score significantly
increased from (7.3 0.5) at the baseline to (8 0) at 3
month (P < 0.01). However it decreased non-
significantly at 6 months to reach (7.7  0.5)
(P > 0.05) with a total significant increase when
compared to the baseline (P < 0.05). When comparing
both groups together, there was no statistically signifi-
cant difference between both groups at the baselineFig. 5. Pre-operative view showing loss of labial soft tissue thickness
(MRF group).(P> 0.05). However, there was a statistically significant
difference between both groups after 3 and 6 month in
favor of MRF group (P < 0.05) (Table 3 & Fig. 8.
4. Discussion
Soft tissue augmentation in the esthetic zone is one
of the most challenging procedures. Most of currently
used procedures depend on using soft tissue grafts from
the palate which suffers two obstacles; donor site
morbidity as well as refusal of auto grafts by some
patients. Later acellular dermal matrix gained popu-
larity by its ability to spare the use of autogenous
palatal grafts [10]. On the other hand, using palatal
pedicled flaps to enhance soft tissue thickness started
as early as 1980 by Abram et al., [6], who used theseFig. 7. Box plot comparing soft tissue thickness change by time in
control versus MRF group.
Fig. 8. Comparing change in IES score by time control versus MRF.
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teeth. The first modification for Abrams roll technique
was proposed by Scharf and Tarnow 1992 [12], they
raised and preserved the epithelium over the palatal
connective tissue (trap door). The idea was smartly
modified by Hu¨zeler et al., 2010 [7], who benefited
from the usually discarded keratinized mucosa over the
covering screw to augment the labial soft tissues.
Instead of using the standard crestal incision for
uncovering the implant the overlying mucosa can be
pedicled to the labial mucosa and rolled beneath it to
effectively enlarge its width. This technique can spare
the problem of donor site morbidity, post-surgical
bleeding and anatomical limitations that may limit
the palatal harvesting. It also eliminates the need for
second surgical site with consequent post-operative
complications and patient discomfort. Moreover, it
overcomes the cost problems of acellular dermal ma-
trix. The present clinical trial aims to assess whether
augmentation of the peri-implant tissues using MRF
could improve the biotype of the peri-implant tissues
and improve the esthetic outcome of the dental
implant. We tested the technique using a randomized
clinical design, where the assessing researcher was
totally blinded to the procedure to ensure non bias
evaluation. A great obstacle that had faced us in this
study was the deficiency of literatures supporting peri-
implant soft tissue augmentation techniques especially
the MRF technique. The reason behind this is that
MRF is restricted only for the teeth and its modifica-
tion for use with implants was developed as early as
2010 only. MRF was effective in increasing the soft
tissue thickness within the same group and when
compared to the standard crestal incision. The soft
tissue thickness increased from (1.2  0.2) to
(3.0  0.5) mm which means the validity of the MRF
in transforming the thin gingival biotype to a thick one
and hence improving the peri-implant environment.
These results are quite comparable to standard palatal
connective tissue graft technique used by weisner etal[10]. The MRF was equally effective in enhancing the
esthetic outcome where the IES score reported signif-
icant increase after 3 and 6 month (P < 0.05).
Possible shortcoming of this study that might affect
the external validity of the study is the small sample size.
In general the larger the sample size, the more likely that
a finding of difference be significant. However, the
shortage of thin biotype cases and the challenge of
finding ideal ridge dimensions that suits implant place-
ment in the esthetic zone have dictated small sample size
in our study. The study proved that MRF is a cost
effective convenient technique that can effectively
augment the thickness of the labial peri-implant soft
tissue and help to achieve better appearance in the
esthetic zone. Finally, a persistent question that remains
to be answered is whether this increased tissue thickness
will be retained over time. Only longer follow-ups will
provide an evidence-based answer to this question.
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